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INTRODUCTION 
– Safe Roads Trains for the 
Environment 
– “Systems will be developed 
in prototype form that will 
facilitate the safe adoption 
of road trains on un-
modified public highways 
with full interaction with 
non-platoon vehicles”12  
– Completed September 2012 
– Current Problem: 
• Too expensive  
Photo:  http://www.sartre-project.eu/en/press/Sidor/default.aspx 
 
LITERATURE REVIEW 
COLLISION AVOIDANCE SYSTEMS 
• MIT1 - Intravehicular Communication, Round-a-bouts 
• Mazda2, Honda3, Berekely4, NHTSA5, and Zhang6 – Last second breaking algorithm 
 
Algorithm  
• Sensor Fusion: Amditis et. Al7 , CalPoly Group8 
– Using multiple types of sensors for better results 
• Visual (IR and Cameras), 
• Electromagnetic 
• Ultrasonic 
• Magneto-resistive 
• Radar 
• LIDAR9 
• Radio Frequency11 
Sensors 
 
LITERATURE REVIEW 
PLATOONING IMPLEMENTATIONS 
• UC Berkeley10: Sensor fusion, intra-vehicular communication, roadside 
sensors 
• Universiti Kebangsaan Malaysia11: RFID, Infrared Sensors, CMOS camera 
• SARTRE Project11 – Volvo’s built in camera, laser, and radar technology 
• Tractor Project12: GPS and curve fitting 
– One tractor follows another at a certain offset distance. 
– Similar to platooning because one vehicle’s actions are a response to 
another's actions. 
• These implementations of collision avoidance and platooning are good, but 
they have some drawbacks. 
– Complicated algorithms: Not good for small platooning systems 
– High-cost of implementation 
 
 
METHODOLOGY 
 
• Create a Low-Cost Implementation of Vehicular Platooning 
• PIC Microcontroller 
• Sensors 
– Infrared  
– Ultrasonic 
– Radio Frequency 
• Simple algorithm 
• Keep costs low 
 
 
IMPLEMENTATION 
CAR LAYOUT 
IMPLEMENTATION 
SIGNAL TRANSMISSION CIRCUITS 
*Ultrasonic adapted from reference 14 
• Ultrasonic 
– 555 timer biased for 40kHz 
– Potentiometer for tuning to exactly 40kHz 
• IR 
– IR LED biased with a resistor  
• RF 
– SparkFun’s 434 MHz RF Link Transmitter 
 
IMPLEMENTATION 
SIGNAL CONDITIONING CIRCUITS 
• Ultrasonic 
– BJT Amplifier 
– Peak Detection 
• Switch is provided by a FET and is switched by the PIC18 
 
IMPLEMENTATION 
SIGNAL CONDITIONING CIRCUITS 
• IR 
– IR phototransistor biased with a resistor  
• RF16 
– Two Germanium diodes 
– an antenna tuned to ¼ wavelength of the 434MHz (6.8in)  
– a capacitor 
 
IMPLEMENTATION 
LEAD CAR 
IMPLEMENTATION 
FOLLOW CAR 
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ANALYSIS 
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ANALYSIS 
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ANALYSIS 
SENSOR SENSITIVITY 
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ANALYSIS 
ALGORITHM Analog-to-Digital Signal Data Aquisition 
Fin the magnitude 
of the ultrasonic 
and infrared 
sensors 
Check to see if 
ultrasonic 
magnitude is in the 
range of valid data 
Yes 
Adjust speed based 
on the defined 
speed constants for 
ultrasonic 
Take the difference 
between the 
sensors as a signed 
value 
Check to see if the 
value consitutes a 
need to turn 
If yes, apply the 
turn function If no, end the loop 
No 
Check to see if 
infrared magnitude 
is in the range of 
defined valid data 
Yes 
Adjust speed based 
on the defined 
speed constants for 
IR 
Take the difference 
between the each 
set of sensors as a 
signed value 
Check to see if the 
value consitutes a 
need to turn 
If yes, apply the 
turn function based 
upon the direction 
of needed turn 
If no, end the loop 
No 
Adjust speed based 
on the defined 
speed constants for 
Radio Frequency, 
end the loop 
RESULTS 
FUNCTIONALITY 
• Successful platooning in a laboratory environment 
 
RESULTS 
COST ANALYSIS 
RESULTS 
MEMORY USAGE ANALYSIS 
CONCLUSION 
APPLICATIONS AND FURTHER RESEARCH 
• Improvements 
– Pulsing IR sensors for outdoor use 
– Improve RF for long distance transmission 
– Add intra-vehicular communication 
• Communicate: speed and direction 
• Applications 
– Cars 
– Parades 
– Factories 
– Anything in need of the following major features: 
• Low-cost 
• Easy to attach and remove 
• Extra memory for added programming 
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